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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIlEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHON paboyeil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMbl MO (U3MKE HAMpaBlIeHO Ha (opMUpOBaHUE
€CTEeCTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXCs M OPraHu3alui0 HU3yYeHUs
(¢u3MKU Ha JAesITeIbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBalOTCA
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuii I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U ECTECTBEHHO-HAYYHBIX y4YEOHBIX MPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHrne yueOHoro Marepuaia
1o rogaMm o0yyeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUaronnxcs.

[Iporpamma 1o ¢usmnke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4e€OHOMY MPEMETY.

®uzrka SBISETCS  CHUCTEMOOOpAa3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIBbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTPOHOMHEH H (PU3HYECKOMN
reorpadguei, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYeHHS JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4d (PuU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHUs COCTOMT B (DOPMHPOBAHUM €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE MpPEAIONAraer OBJAJCHUE
CIIEYIOUIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBICHUS;

e OLCHUBATH U IOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPINPETUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHBIE
JI0Ka3aTeIbCTBA ISl IOJIYYEHUS BBIBOJIOB.

enn wu3yueHuss ¢GU3NKM HA YPOBHE OCHOBHOTO 00Immero oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenogaBanus ydeOHoro mnpeamera «@Pusnka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX



OCHOBHBIE  00111€00pa30BaTe/IbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienust Poccuiickoii denepanuu (poToKoa oT 3
nexadps 2019 r. Ne I1K-4BH).

eaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJC MO3HAHUSA U (PopMUpOBaHUE
UCCJIEIOBATEIBCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O POJIM (U3MKHU IS PAa3BUTHSA JIPYTHX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIpPaBJICHUHU.

I[OCTI/I)KGHI/IG ITUX IIeneH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOI'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs PEIICHUCM CICAYIOIUX 3a1a4:

NpHOOpPETeHHEe 3HAHWM O JINCKPETHOM CTPOCHUH  BEIIECTBa, O
MEXaHHYECKHX, TEIUIOBBIX, JJICKTPUYCCKUX, MAarHUTHBIX M KBaHTOBBIX
SIBJICHUSX;

IPHOOPETCHHE YMEHHUI OIHCHIBATH U OOBSICHATH (DU3HUCCKHE SBICHUS C
UCII0JIb30BAHUEM TIOJTyUYCHHBIX 3HAaHUH;

OCBOCHHME METOJIOB PCIICHUS NPOCTECHUIIUX PACUETHBIX 3ajJad ¢
UCII0JIb30BaHHEM bU3MIECKUX MOJICIICH, TBOPYECKHUX U
IIPAKTUKO-OPUECHTHPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUI HAOJII0IaTh MIPUPOIHBIC SBICHHUS U BBITIOJIHATH OIBITHI,
nabopaTtopHble  pabOTBl M AIKCIIEPUMEHTAJIbHBIC  HCCIICIOBAHHUSA C
UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHI ¢ mHpoOpMaIuel (HU3NIECKOro COICp’KaHuUs,
BKJIOUast UHQOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlIEHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O c(hepamu mpodeccrHoHambHON NeATeTbHOCTH, CBI3aHHBIMH
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO OOIIErO

oOpazoBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HenEno), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneo).
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[Ipennaraemslii B mporpaMMe no (pU3HKe MepedyeHb Jab0opaTopHbIX padoT U
OMBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAEIaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIAUMBUIYAIBHBIX OCOOEHHOCTEN
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCY/IApCTBEHHOI0 YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, DIIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnmyeckue
npubopsl. [lorpenHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €IUHMII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcTecTBeHHO-HayYHBI METOJl MO3HAHUSA: HAOJIOJICHHE, TMOCTAaHOBKA HAYyYHOIO
BOIIPOCA, BBIJIBIIKCHUE THIOTE3, DKCIIEPUMEHT 10 MTPOBEPKE TUMOTE3, OOBICHEHUE
Habonaemoro sBieHus. Onucanue GU3NUecKUX SBJICHUN C TOMOLIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUYECKHE, MAarHUTHBbIE, CBETOBBIC
SIBJICHUS.

2. dusznueckue MpuOOPHI U MPOIEaypa MPIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue NEHbI IeEHUs IKaJIbl U3MEPUTETHLHOTO pUdopa.

2. H3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OrmpeneneHue pazMepoB MaJIbIX TEJL.

5. M3mepeHune Ttemmneparypbl IIPU IOMOIIM JKUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOoJbllle BhICOTA
ycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OBITHI,

JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactuil BemiectBa. CBsi3b CKOPOCTH JIBDKEHUSI YaCTHUI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSHKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctaminyeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpavuu.

1. HaOmronenrie OpoyHOBCKOTO JIBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSCHSAIONIUXCS  MPUTSHKEHHEM — WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padbomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpeniHsisi CKOPOCTh MPU HEPABHOMEPHOM JBHKEHHH. Pacyér myTtu u
BPEMEHHU JIBHKCHUSI.
SBnenne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMIJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ] B E€IUHUIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojieicTBusl Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTCHUS U CUJIA
TsokecTd. Cuia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJICHHBIX MO OJHOM mpsiMoil. PaBHOonelcTByromas cui. Cuila TpeHUs.
TpeHue CKoIbXKEeHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUYKEHUS TeTa.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHU.
3. HaGmronenue siBjeHUsI HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBUU TEII.
5. CpaBHeHHME Macc M0 B3aUMOJEHCTBUIO TEI.
6. Cro)xeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpeneneHre CpeHEW CKOPOCTH CKOJbXKEHUA Opycka WIHM IIapuKa I0
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTH pacTskeHus (Aaedopmanun)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIBI TPEHUSI CKOJIBKEHHUS OT
BECa TEJa U XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3o0B.
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Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHHMsS Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M raszamu. 3akoH [lackansg. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymHON oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armochepHOTO
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO 1aBlIEHUs OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/bl.

I'mppaBinueckuii npecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTb BBITAJIKUBAIOMIEH CUJIBI OT 00BEMA MOTPYKEHHOM YaCTH

S A T o

TeJa U MJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIICH CUIIBI BECY BHITECHEHHON KUIAKOCTH.

8. YcnoBue IUIaBaHUs TeN: IJIABAHUE WIIM TMOTPY>KEHUE TEJ B 3aBUCUMOCTH
OT COOTHOIICHUS TUIOTHOCTEH Tea U KUAKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMA MOTpyKEHHOM B

~

AKUJKOCTb YaCTHU Tea.

2. OmpeneneHue  BBITAJIKMBAIOMICH  CWJIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI, JEUCTBYIOLIEH HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOLIEH CHJIBL,
JECUCTBYIONIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocTeie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. llpumeHeHune mnpaBuUiia paBHOBECUs pblyara K OJIOKY.
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«3onoroe mpaBwino» MexaHuku. KIIJI mpocteix MexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamienne 0THOTO BHUJIa MEXAaHUYECKOW IHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue yciaoBHUM paBHOBECHUs pblyara.

3. M3mepenune KIIJ] HaKJIOHHOM IJIOCKOCTH.

4. N3ydeHue 3aKOHA COXPaHEHMSI MEXaHUYECKON DHEPIUU.

8 KIIACC

Paznen 6. TermioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOITBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, >KHUJIKOTO M Ta3000pa3HOT0 COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JIBUKCHUS
gactull. BHyTpeHHsiss sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH JHEPrumu:
TeIJIonepeayda u COBEpIICHUE paboTHI. Bus TeIIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KonmdecTBo TeminoThl. YenapHas TEIIOEMKOCTH BellecTBa. TermiooOMeH U
TEIJIOBOE paBHOBeCHE. YpaBHEHME TemioBoro Oamanca. [lnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHmencamus. Mcmapenwme. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPaTyphl KHWIIEHHS OT aTMOC(HEpHOTro
JTaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TETIOTa CTOPAHMUSL.

[Ipunuunsl padotel TernoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBble IBUTATENIN U 3aLIUTa OKPY>KAKOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUU B TEILUIOBBIX MPOLIECCAX.

Jemoncmpauuu.
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10.
11.
12.
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HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmronenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtonenue TemioBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEéMa W HarpeBaHUM WIH
OXJIaXCHUU.

[IpaBuiia u3mepeHus TeMnepaTyphl.

Bunel Teronepenaymn.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

Harpesanue npu coBepiiieHn pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIITIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaGmonenue kumnenus.

HaGmroieHre mocTosTHCTBA TeMIepaTyphl IPH TIJIaBICHUU.
Mojenu TemJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBjieHUs BO3yXa B OaJTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

IIpoBepka rUNOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIepaTypHhl.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPruu Tella B pe3yJsibTaTe
TeIIoTnepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue sBICHUS TEIIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000MEHE C HarpeThIM METANTHYSCKUM IIHJIMHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHue OTHOCUTENIHLHON BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba poaa snekTpuueckux 3apsiaoB. B3aumoneiicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUS MEXTY TeIaMu).
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Onekrtpuueckoe mnozne. Hanpssk€HHOCTH sneKkTpuueckoro mnois. IIpuHnun
CYINEpIO3ULUHU FIEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM M  AUDIIEKTPUKH. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
HcTtoyHuku mocTOSSHHOrO TOKa. JIeMCTBUSA AJIEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsHKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
MPOBOJHUKOB.

PaGora u MoOMmIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuUecKue 1eny U MOTPEeOUTENn IEKTPUIECKOM sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  NOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe ToJ€  JJIEKTpUYECKOro Toka. lIpuMeHenue
AIEKTPOMArHuTOB B TEXHUKE. J|eficTBE MAarHUTHOIO MOJISl HA MPOBOJHUK C TOKOM.
DNEeKTpOJABUraTelb MOCTOSIHHOTO TOKa. Vcrnonab30BaHHWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aeKTpoMarnuTHOW uHAyKiuu. [IpaBuio Jlenna.
DNeKTporeHepaTop. Crnioco0b1 MOJTyYEHHUS ANEKTPUUYECKOU HHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0B U B3aUMOJIECTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKast MHYKIIHSL.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUSIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.
JIeCTBUS SIIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 3eKTpUYECKOTr0 HAPSIAKEHHS BOJIbTMETPOM.
. PeocTtaTt n Mmara3ud COnpOTUBIICHUM.

LW X N~ WD

O o Y
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B3aumoeiicTBue NOCTOSIHHBIX MArHUTOB.

MonenupoBaHrue HEBO3MOKHOCTH Pa3eICHUs ITOI0COB MarHUTA.
MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTHoe 1oJje TOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO TI0JISL HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omneitel @apajes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HUKHOBCHHUSI.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.

1.

S

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMK  TeJl HWHIAYKIMEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOTO TOJISI HA MPOBOJHUKH H
TADIICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHue HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSKEHHS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUSI TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAW MOMEPEUYHOIO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHUS HANPSHKEHUN TIPU  MOCIEI0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CHIBl TOKa MPU MAPAJUIETBHOM COEOUHEHHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO YepPe3 pEe3UCTOp.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB  IPU  UX
00bEeIMHEHUU U Pa3/ICJICHUU.

UccnenoBanne AeCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
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17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJIbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue nercTBus MarHUTHOTO 110/ Ha IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexrpoaBUraTeIbHON yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYECHUs W HaIlPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCUETaA.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBU)KEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasi 1 MTHOBEHHas
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUH.

VYckopenue. PaBHOyckopeHHOE TmpsiMOJiMHEWHOe jBkeHne. CBoOogHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m wactora oOpalieHws.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hetotona. Bropoii 3akoH HeroTtoHa. Tpetuii 3akon HeroroHa.
[TpuHUHUI CYNIEpIIO3UIUN CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBas kocmuyeckast CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue marepuaibHOW TOYKUA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaleHus. MOMEHT cuibl. LIeHTp TsKecTH.

Nmnynee Tena. M3menenue umiynbsca. UMmynabe cuibl. 3aKOH COXpaHEHUS
UMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta M MOIIHOCTh. PaboTa CHII TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW DHEPTUHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmroneHre MeXaHUYECKOTrO JIBHXKEHHUS! Tella OTHOCUTENIBHO Pa3HBIX TEI

OTCY€Ta.
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8.
9.

10.
11.
12.
13.
14.
15.
16.
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CpaBHeHME TyTEH W TPACKTOPUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

H3mepenne CKOPOCTU U YCKOPEHHUS NMPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmonenre MmexaHu4ecKuX SIBICHUM, MPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBWKECHUHU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua umiysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SHEPTUU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHre UMIyJibca Mpu ad0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHUYECKOM IHEPTUH TIPU CBOOOTHOM TaJICHHUH.
CoxpaHeHue MEXaHWUYECKOW SHEPTUM NIPU IBUKECHUM TeJia MO 1CHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHIIEr0 PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEICKKH.

Omnpenenenue cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM IBUKCHUS
IIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUHU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TNPH PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAYaJIbHOW CKOPOCTHU MYTH OTHOCSTCS KaK psijfl HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTHA CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Omnpenenenue Ko3ppuLMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUH Teja
10 TOPU3OHTAJIBHOW MOBEPXHOCTH.
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10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHHS DHEPTHH.

Pasznen 9. Mexanu4deckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MpPH KOJIeOATEIHLHOM BUKEHUU.

3aryxatomme — koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXAaHMYECKMX BOJH. [IponmoneHbie U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pPacinpOCTPaHEHMS.
MexaHn4yecKue BOJHBI B TBEPAOM TeJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.
1. HaOmrogenue koyieOaHMii Tea 1O ACUCTBHEM CHIIBI TSOKECTH M CHJIBI
YIOPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGnronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpoI0JIbHBIX U MOMIEPEYHBIX BOJH (Ha MOJEIH).
HaGmronenrie 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKUI PE30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHre dYacTOThl M TepUoja KoieOaHWl MaTeMaTUYeCKOTO

S L e

MasTHHUKA.
2. Ompezenenne 4acTOTHI M Meproia KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TIEpHOJa KOeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHUN MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOUIUME  3aBUCHMOCTh Tepuoja  KojeOaHwid
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Pazznen 10. Di1eKTpOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTpOMAarHuTHoIX BOJIH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
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OneKkTpoMarHuTHas rnpuponaa ceera. CkopocTh cBeTta. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomut u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUJIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHerHOE

pacnpoctpanenue ceta. 3atMeHusa Connua u Jlynsl. Otpaxenue csera. [lnockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHUs cBeta. [lolHoe BHyTpeHHEe
OTpakeHue cBeTa. Vcnonab30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xoxp onayuerr B gumHze. OnTuueckas cucrema (Qoroarnmapara,
MUKpOCKOINa M Tejieckoma. ['7a3 kak onruueckas cuctema. bIu3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onwitel HetloTona. Crokenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMoMHEHHOE PaclpOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[TonyueHnne n300pakeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA B TEIECKOIIA.
10. Monens ri1asa.

11. Paznoxxenue 6enoro cBeTa B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX 1[BETOB.

L X N ok~ WD RE

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yTrila OTPa)X€HHS CBETOBOTO Jiyya OT yIJa
MaJICHUS.

2. M3ydeHue xapaKTEpPUCTUK U300pakeHUs TpeaMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHUSI CBETOBOTO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3AYyX—CTEKIIO».
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4. llonmyueHune N300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue (HOKYCHOro pacCTOSHUA U ONTHYECKOM CHIIbI cOOMparouiei
JIVH3BL.

6. ONBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOIOJICHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdpopna v miuanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u noronieHrue ceeta atomoM. KBauTel. JInHeiyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydenus. CTpoeHne aTOMHOTO
sanapa. Hykmonnas wmoxaenp atomHoro snapa. Mzotombl.  PamnoakTuBHBIC
npeBpanieHus. [lepros momypacmnaga aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsA0BOTO U MACCOBOTO YHCET.
DOHeprusi CBsi3M aTOMHBIX sjep. CBsi3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku sneprumn CosiHiia u 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX HM3JIYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIECHHUS.

2. ChekTpsl pa3InyHbIX Ia30B.

3. CnexTtp Bomopoaa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTurka MOHM3UPYIOIMINX U3TYUYECHUH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBanue TpPEKOB: W3MEPEHUE IHEPIUU YACTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPEIHA3HAYEH JIJISi CUCTEMAaTH3aIIH
u  0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITA  JIEITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (M3HKH, a TAKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3WKe I 00ydarouuxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MpEMET.

[Ipu M3ydyeHHU JAHHOTO MOJYJISI PEANHM3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESTEIHPHOCTH, HA OCHOBE KOTOPBIX 00ECIeUnBaCTCS JOCTMIKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIECIOBAHMS



17

SBJICHUN NPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIC 3HAHWs, pelarh 3aJadyd, B TOM YUCIIE
KAa4ECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHUIMTIHANBHO JAESATEIIBHOCTHBIM XapaKTep JAHHOTO pas3felia Peanu3yeTcs
32 Ccu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTes:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh U HAYYHO OOBSICHATH
dbu3nYecKue SIBJICHUS B OKPY KAIOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIIe0BaHUs (DU3NYECKUX SIBICHUH, B TOM
YHUCIIe 1S IPOBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauM0OJIe€ Ba)KHBIX JOCTHIKEHUNW COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

N3yuyenue ¢pu3MKy HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe u3ydenus pu3nkyu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y obOyuatomierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIC PE3YJIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIUTAHUSA:

— IpOSBIIEHUE UHTEPECca K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM
bu3nUecKol HayKH;

— IIECHHOCTHOE OTHOIIICHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUBUKOB;

2) rpa:kKIaHCKOro0 M 1y XOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— FOTOBHOCTh K aKTUBHOMY y4YacTUIO B OOCYXKJI€HUHM OOIIECTBEHHO 3HAUYUMBIX
U JTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMECHEHHEM
JTOCTH)KEHUHN (DU3UKWU;

— OCO3HAaHUE BAXKHOCTU MOPAJbHO--3TUYECKUX IMPUHIUIOB B JESITEIBHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIMTAHUS:

— BOCHPHATHE 3CTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
ITO3HAHUS MHUPA, OCHOBBI PA3BUTHUSA TEXHOJIOTHUM, BAXXKHEWUIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYy4YHOM JIOOO3HATENBHOCTHU, MHTEpECAa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHE IIEHHOCTHM 0€30MmacHoOro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBWil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCITOBUAX;

— chopmMupoBaHHOCT, HaBbIKa pedIeKcHH, MPU3HAHKE CBOETO TIpaBa Ha
OmMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUWU NPaKTHUUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3aluMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U
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COIIMAJIbHOM HAIpPaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUUYECKUX
3HAHUM;

e — UHTEpEC K MPAKTUYECKOMY M3yUEHHUIO MPpodeccuil, CBI3aHHBIX C PUBHKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MpPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIsl PEIICHHUS 3aj1ad B
obJlacTu OKpy’Karolied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUM JIJIsI OKPYKAIOLIEN CPebI;

e — OCO3HaHHE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiIeM M MyTed ux
pelieHus;

e 8) aganTanum K HU3MEHSIIOIIUMCH YCJOBUSAAM CONMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTh BO B3aMMOJICHUCTBUU MPHU BBHINIOJHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3MYECKONM HAMPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JIeSITeIbHOCTD;

e — MOTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UICCKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(DUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e — IUTAHUPOBAHUE CBOETO0 pA3BUTUS B NPHOOPETEHHWU HOBBIX (UIUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCUCTBUM C Y4Y€TOM BIMSHUS Ha OKPYXKAIOUIYIO CpeEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCTIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OcBOEHHS mMporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocsi 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:



20

BBISIBJISTE M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(s1BIEHUI);

YCTaHABJIMBATh CYLUIECTBEHHBIN NMPU3HAK KJacCU(UKAIMU, OCHOBAHUS JJIs
0000111eHHs U CPAaBHEHUS,

BBISIBJISITH 3AKOHOMEPHOCTH M IPOTUBOPEUMS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYMHHO--CJIEICTBEHHbBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U TMPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHIYKTUBHBIX YMO3AaKJIIOUEHUH, BBIJBUTATh TUIOTE3bI O B3aHMMOCBSI3AX
(bu3HUeCKUX BETUYMH;

CaMOCTOSATENIbLHO BBIOMpPATh CHOcO0 pemnieHus y4yeOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUIM HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY TUIaHY ONBIT, HECIOKHBIN
bu3nyueckuii SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3UUECKOTO
SIBJICHUS;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATETHHO (POPMYIHUPOBATH 000OIIEHNS U BBIBOJIBI IO PE3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIICA0OBAHMS;

POTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

OPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI M 3alpOCHl IIPH IMOUCKE U
orOope MH(pOPMAIMA WA JAHHBIX C y4ETOM IMPEIIOKCHHOW YYCOHOMU
dbu3nvecKoi 3a1a4m;

aHaAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATHL UHOOPMAIUIO
Pa3IUYHBIX BUIOB M OPM IMPEACTABIICHHUS,

CaMOCTOSITCJILHO  BBIOMPATh ONTUMAJIbHYI (GOpPMY  IPEICTABICHHS
uHbOpMAIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7adyd  HECIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOM rpauKoi M MX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHA:

B X0JI€ OOCYyXJeHMs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeIbHOCTH OOIICHMS,



21

COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Me U CXOJCTBO NO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO MPEACTABIATh PE3YIbTaThl BHIMOIHEHHOTO (PU3UUYECKOrO OMbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (Qu3nyecKon
npoOJIeMBbL;

OPUHUMATh LEJIM COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYX AaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJIAUHUPYS CBOM JEUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIMX
JUTSE petieHust GU3NIEeCKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUun
(MHIUMBUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyMIeE, MPUHATHE PpEUIeHUN
TPYIION);

CaMOCTOSTEIILHO COCTABIIATH AITOPUTM pelieHus GU3HMUECKON 3a7a4u WIIN
IUTAHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BapUaHThI PEIICHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTyalluH U IIpeiaraTh IJIaH €€ U3MECHECHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSTETHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WMCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTH C€0S HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYIrOro;
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MPU3HABATh CBOE NMPABO Ha OIIMOKY MPHU pelIeHNH (PU3NYECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIbTATBI

K xoHIy o0yueHusi B 7 Kiaacce peIMETHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh ~ MOHATHS:  (PU3MUECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0/IeHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAMHUILI (PU3HUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHUYeCKoe JIBI)KeHHE (paBHOMEpPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHENHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna, gaebopmanus  (ymopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUWE YaCTUIl BEIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPAaBHOMEPHOE  JIB)KCHUE,  HWHEPIHs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JaBJICHUS TBEPJABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHE TeJ, MpeBpalleHUs
MEXaHMYECKOW PHEPruu) MO OMHCAHUIO MX XapaKTEepPHBIX CBOMCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NEHCTBUE CUJIbl TPEHUS B MPUPOJE U TEXHUKE, BIUSIHUE
aTMOC(EPHOTO N1aBIICHUS Ha KUBOW OpPraHu3M, IJIaBaHUE pbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) PUBNYECKUX SBICHUN;
ONUCHIBATh U3YYECHHBIE CBOMCTBA TN U (PU3UUECKUE SIBJICHUS, UCIOJIb3Ys
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TPeHWs, HAaBieHue (TBEPIOro Tena, KUIKOCTH, Tasa),
BBITAJIKUBAIOIAsI CUJIA, MEXaHW4YecKasi padoTa, MOUIHOCTh, IJIEYO CHJIbIL,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUS MEXAaHU3MOB,
KMHETUYeCKasl W TMOTEHUUAJIbHAS DHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPakTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUs W CAWHHIBI (U3MYECKUX BEIUYNH, HAXOAWUTH (DOPMYIIHI,
CBSI3bIBAIOIINE JJAHHYIO (DU3UYECKYIO BEIIMUYHUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKU U3yUYECHHBIX 3aBUCUMOCTEHN (PU3UUECKUX BEJIUYUH;
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XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS U MPOIECCHI,
WCIIOB3Ys TpaBUiia CIOKEHMsI cuil (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MPaBUJIO paBHOBECHUs pbluara (0J0Ka),
«30JI0TOE TIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPIruM, MpPU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKECHUE;

0OBSICHATH (PU3UUYECKUE SBJICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh NIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7ayu B 1—2 JeHCTBUS, HCIONB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJ1auyl 3aMHUChIBATh KPATKOE YCJIOBUE, MOACTABIATh (PU3NUECKUE
BEJIMYUHBI B (OPMYJIBI U TPOBOJHUTH PACy€Thl, HAXOJUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aja4, OICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(¢u3MUECKNX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
NpeanoyioxkeHue  (TUIOTe3y),  pa3iuyaTh M HMHTEPIPETUPOBATH
MOJIYYEHHBIH pe3yibTaT, HAXOJUTh OLIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
MPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MIPEIJIOKEHHOTO0 000pYyI0BaHMUS,
3aMMChIBATh X0/ ONBITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIOJHATh TMPSIMbIE W3MEPEHHUs PpACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHIIBI M TEMIEpaTypbl C WCIOIb30BAHUEM AaHAJIOTOBBIX U
mupoBBIX TPHOOPOB, 3aAMUCHIBATH TMOKa3aHUS MTPHOOPOB C YYIETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH N3MEPEHUI;

IPOBOAUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JBWXKYILETOCSd Telda OT BPEMEHHU JBUKEHHS TeJla, CHUIIbI
TPEHUs CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOLIAN COMNPUKOCHOBEHUS TE€Jl, CUIIbI
YIIPYTOCTH OT Y/JIMHEHUS TPYKUHBI, BHITAIKUBAIONMIEH CHUIIBI OT 00BbEMa
NOTPYKEHHON YacTH Teja U OT IUIOTHOCTH KUIAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUS TEJ, YCIOBUH pPaBHOBECHs pbhluara W OJOKOB), Y4acCTBOBATh B
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IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUsS, CIEenys MPeIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTAThl TMOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUIE
NIPEJIOKCHHBIX TaOIUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOJAUTL KOCBEHHBIC HM3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUAKOCTH WM TBEPAOTO TeJa, CHIA TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3MyXa, BBITAIKWBAKOMIAsS CWIa, JCHCTByIOmas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(OHIIMEHT TOJE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TNPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUN W3MEPEHUU COOHMpaTh ADKCIICPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU O€30TaCHOCTH TIPH paboTe C JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TCXHHUYCCKHX YCTPOMHCTB:
BEChI, TEPMOMETp, IWHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJBMYKHBIA U HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepHU30BaTh TMPHUHIMIBI  JICHCTBUS HM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJONPOBOAA, THIPABIMYCCKUA TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, apEOMETP), UCTIONB3Ys 3HAHHMS
O CBOMCTBaX (U3MYECKUX SBICHUN W HEOOXOIAMMBbIC (PH3NUIECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIB30BaHUSA (U3MYSCKUX 3HAHUK B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS U COOIIOIACHHS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOp HWCTOYHMKOB uH(popMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISETCS MPOTUBOPEYMBOM WM MOXKET OBITH
HEJI0CTOBEPHOM;

UCTIOJIb30BaTh MPH BBHITOTHEHUH YYEOHBIX 3aIaHUA HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHWs, CIPaBOYHBIE MaTepHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHOOPMAIIUN U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM
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qyciae MyOJIMYHO JAeNlaTh KpaTKHe COOOLIEHMsSI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MpPU H3TOM TIPAaMOTHO MCHOJIb30BAThH
M3YYEHHBIA TOHATUHHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE IIPE3EHTALUEH;

OpU BBINOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHCHUEM IUIAHA JCHUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

K xoniy oOyuenusi B 8 Kiacce nmpeiMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe Tena, HACBHIIEHHBIH M HEHACBHIIMICHHBIM Tap, BIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSIS OJHEpPrusi, TEIUIOBOM JIBUTATElb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOJHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
paznuuath SBJICHHUS (TEIUIOBOE pACIIMpPEHHE M CXKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUYMBAaHUE, KANMWUIAPHBIC SBJICHUS, UCIIAPEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTauim3anus (OTBEpAECBaHUE), KUIICHHE,
TerJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alUs T, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aMMOJICIICTBUE MAarHUTOB, JEWCTBUE
MAarHUTHOT'O TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIollleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHbIE SBIEHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, 3JIEKTPUUYECKUE
ABJIICHUS B atMoc(epe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jped(d MOII0COB, POJb MAarHUTHOTO MOJS ISl KU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJUTHh MPAKTHUUECKYIO 33/1auy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HUUECKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TEN M (PU3WUYECKHE SIBICHUS, UCTIONB3YS
dbu3nYecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJIUYECTBO
TEIJIOThI, yJeNdbHAs TEIUIOEMKOCTh BEIECTBAa, YJEJbHAs TEIUIOTa
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IUIaBJICHMS], yJeJIbHAas TEIJIOTa NapooOpa3oBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JEHCTBUA TEIIOBOM
MAIllMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora U  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(u3MYECKUI CMBICI UCHOJb3YEMbIX BEIMYHH, 0003HAYEHUS U EAUHUIIBI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUECKyl0 BENUYUMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS M IPOLECCHI,
UCITIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJSIPHO--KUHETHUECKON TEOpUU
CTpOEHUS BEILECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Juisl ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs OSHEPruM, IpU DITOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTEeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIIATH
PUYHUHHO-CIIEJICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYecKux
IaroB ¢ Omopod Ha 1-2 W3Yy4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIA,
($u3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayu B 2—3 JEHCTBHS, WCIOJb3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (HU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlayd 3alKChIBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMMBbIE g €€ pelIeHHs, MPOBOJAWTH pPacyéThl W CPABHUBATH
MOJIYY€HHOE 3HaueHNe (PU3NIECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MpPU MOMOUIH
(¢u3nYeCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsAIKa
IIPOBEJICHUS UCCIIEAOBaHMUS, J€JIaTh BIBOBI;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUI0 (PU3WYECKUX SIBICHUM WU
¢du3rUecKrX CBOMCTB Tel (KaMWIISIPHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bémMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHus NpPU H3JIYYEHUH OT IBETa U3Jydarouend (morioiaroniei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPBI KUIKOCTH U
IUIOIAAN €€ TIOBEPXHOCTH, OJJIEKTPHU3alMs Tel W B3aWMMOJEUCTBHE
JJIEKTPUYECKUX 3apsiOB, B3aUMOJCHCTBHE ITOCTOSHHBIX MAarHUTOB,
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BU3yaJIU3allisl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHura,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMYIMpOBATH
IpOBEpsiEMbIE MPEANOI0KEHUSI, COOUPaTh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOIBI;
BBIMOJHATh  MpSIMblE  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQKHOCTU BO3[yXa, CWJIbl TOKAa, HANpPSDKEHHUS C HCIOIb30BAaHUEM
aHAJOrOBBIX NPHUOOPOB M JATYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢  MCHOJB30BAaHHEM MpPSIMBIX  HM3MEpEHUuN  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEYHOr0
CEYEHHMSI U Y/IeJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO0 4Yepe3 TMPOBOJHUK, OT HANpPSDKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHME TMOCIEAOBATENIBHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
IPOBOJAHUKOB): TUIAHUPOBATh HCCJENIOBaHUE, COOMpPATh YCTAHOBKY W
BBIMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnull U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YJIbTaTaM HCCIIEI0BaHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHUs: (U3MYECKUX BeNIMYUH (ylenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE TMPOBOJIHUKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOT0 TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEQysl MPEIIOKEHHON MHCTPYKIUHU, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

co0JIr01aTh TIpaBUJia TEXHUKH 0€30MMaCHOCTH MPH padboTe ¢ J1abopaTOpHbIM
000py1I0BaHUEM;

XapaKTepu30BaTh TMPUHLUINBI  JACHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX OMNHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHUS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIepMETD,
BOJIBTMETP, CUYETUYMK DSJIEKTPUUYECKON SHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIOJB3Ysl 3HAaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢usnyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIBHBIE
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUIATE]b BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
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[eneil ¢ MoCIe0BaTENbHBIM U MAPaJUICIIbHBIM COCIMHEHUEM DIIEMEHTOB,
pasznmnyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB JIEKTPHUECKUX IIETICH;
MPUBOIUTH  TpUMEpHl  (HAXOAuUTh  WH(MOpPMAIMIO O  MPUMEPax)
IPAKTHYECKOTO HCIOJIb30BaHUS (PU3NYCCKUX 3HAHWK B ITOBCEIHEBHOU
KU3HU I oOecrieueHrs 0€30MMacHOCTH TIPH OOpalleHUH ¢ MpudopamMu U
TEXHHYECKUMHU yCTPOMCTBAMHU, COXpPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIECH cpesie;

OCYIICCTBIISITh TOUCK HHpOpManuu (GU3HYECKOTO COJCpKAHHS B
WNuTepHere, Ha OCHOBE WMCIOIIMXCS 3HAHWMA W TYTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACISATH  HMH(OpMAIUio, KOTOpas
SIBJIICTCS IIPOTHBOPESYNBOM MIIH MOXKET OBITh HEJOCTOBEPHO;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3a/IaHWA HAYyYHO--TIOMYJISPHYIO
TMTEepaTypy  (PU3NYECKOTO  COJCP)KaHUs, CIPABOYHBIC MaTepHAaIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0600mass wuHOpMaIMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepkaHWs, B TOM 4YHCIE NYOJIMYHO TIPEACTABIATh PE3YyIbTaThl
NPOCKTHOW WJIM HCCIIEOBATEILCKON NEATEIbHOCTH, MPU 3TOM T'PaMOTHO
UCTIOJIh30BaTh HM3yYEHHBIM MMOHATHHHBIA amnmapaT Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCH;

NP BBHITIOJTHEHUH YYEOHBIX TPOEKTOB W UCCICNOBaHHMN (DU3MUECKHX
IPOIIECCOB  pacIpelessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMU 3aJ[a4aMU, CIICTUTH 32 BBITTOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJCeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKIIA] B
JESATELHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xonIy oOyuenus B 9 Kiacce mpeIMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIDKECHHS, Jedhopmarius
(ympyrasi, TacTU4ecKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOJIOTHO TBEPIOE TEJO,
LHEHTpP TSAXKECTU TBEPJIOTO TeJjla, pABHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI W TIOTJIOMICHUS, abda-, 0eTa- U raMMa-u3IydcHHUs,
W30TOIIbI, Si/IEpHAsi SHEPreTHKA;
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pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJMHEWHOE JIBUKEHUE, CBOOOJHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KojeOaTellbHOE JIBIKEHHUE (3aTyXarouue U
BBIHYXKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBHIKEHHE, OTPA’KEHUE
3ByKa, MPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHHUE M IPEJIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3joKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHBIX LIBETOB, JUCHEPCHsS CBETa,
€CTeCTBEHHasl PaJMOAaKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHMYAaTOTro CHEKTpa
U3JTyYEHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUEe SABICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE T1aHeT COTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE NeWCTBUE BHUIMMOIO,
yIabTpaUONIETOBOIO W PEHTICHOBCKOTO M3JIYy4Y€HUH, €CTeCTBEHHbBIN
pasivoaKkTUBHBIM (DOH, KOCMMUYECKHE JIy4YH, PaAHMOAKTUBHOE W3IIydEHHUE
OPUPOAHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHHI Ha
OpraHM3M YeJIOBEKa), MpPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3HUECKUX
SIBJICHUH;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Tel U (U3NYECKHUE SIBICHUS, UCIOJb3Ys
¢u3nyeckue BeIMYMHBI (CpeAHssi U MTHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUE, MyTh, YIJIoBas
CKOPOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHMs, BEC Tela, HUMIYJIbC Tejla, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHIMAJIbHAS DSHEPrus Tena,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NOTECHIHAIbHAs 3HEPIUsl CHKATOU
IOPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
HeproJ U YacToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, ITOKA3aTeb MPEJOMIICHHS CPENIbl), IPH ONHCAHUH
IOPABWIBHO TPAaKTOBaTh (PU3WYECKUM CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HAUYEHUsI M EIUHUIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIIMYMHY C JPYTUMH BEIMYUHAMH,
CTPOUTH IrpapvKH U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIIUYMH;
XapaKTepu30BaThb CBOMCTBA TeJ, (PU3MYECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpPaHEHWsl 3HEPruu, 3aKOH BCEMHPHOIO TATOTEHHS,
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NPUHLUI CYMEPHO3UINN CHJI, TPUHIUI OTHOCHTEIbHOCTH [ ammies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCa, 3aKOHBI OTPAaXE€HUA U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUS 3apsAI0BOTO U MacCOBOT'O YHCE
OpU AIEPHBIX PEaKUUsAX, NMPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MATEMATUUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NUYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyallUii MPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHO--CIICJICTBEHHbIE  CBSI3M, CTPOUTb OOBsICHEHHEe U3 2-3
JOTUYECKUX LIAroB C OMOpPOoW Ha 2—3 M3yUEHHBIX CBOMCTBA (PM3HMUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacuy€THble 3ajaud  (omuparolmuMecs Ha cucreMy u3  2-3
YpPaBHEHHMI), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUUYECKUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
YCIIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOUHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE JJISl PEUICHHUS, POBOAUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh TMOJYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH MOMOIIU
(Gu3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEISATH
IpoBepsieMOe TPENIONIOKEHUE, OLEHUBATh MPABWIBHOCTh TOpPSIKA
NPOBEJICHUS  MCCIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTAaThl HAOIIOICHHUIM U ONIBITOB;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3WYECKUX SIBICHUM WU
¢du3nuecknx CBOWCTB Tenl (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUS] DHEPTUH, 3aBHUCHUMOCTH IMepuoia KoJeOaHUW MPY>KUHHOTO
MasTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, TPSIMOJIMHEHHOE PAaCpOCTpaHEHUE CBETA,
pas3jioxeHue Oelloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHsI IpeaMeTa B coOuparomiei
NUH3€, HAOJMIOJEHHE CIUIOIIHBIX W JUHEMYaThIX CHEKTPOB M3JIy4EHUs):
CaMOCTOATENTLHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
o0OpylOBaHMUs, ONHCHIBaTH XOJ  ONbITA W  €ro  pe3yJibTaThl,
(GopMyIupPOBaTH BHIBOJBI;

IPOBOJIUTH MPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, ompeaenss
cCpeqHee 3HAaYeHHE H3MepseMoill BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

NPOBOAUTH HCCJIENOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEIMYUH C
MCIIOJIb30BaHUEM TPSMBIX HW3MEpPEHUIl (3aBUCUMOCTb MYTH OT BpPEMEHU
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MIpU PAaBHOYCKOPEHHOM JIBIXKCHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOTO0 MasTHHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpakeHUsi CBETa OT yrIJja MaJeHUs U yIJia MpeIOMJICHHs] OT yria
najieHus): IUJIAaHUPOBATh HCCIEIOBAaHHE, CAMOCTOSTEIBHO COOUpaTh
YCTaHOBKY, (DHKCHPOBAaTh PE3yNbTaThl  IMOJYYCHHOW 3aBUCHUMOCTH
bu3MYeCKUX BEIMYUH B BHUJAEC TaOIUIl U rpadUKOB, J€JIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHus;

NIPOBOAUTL KOCBEHHBIE HW3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tejla TMPU PABHOYCKOPEHHOM JIBUKEHUU,
YCKOPEHHE CBOOOJTHOTO TMAaJeHUs, JXECTKOCTh MPYXHUHBI, KOI(POUIIMCHT
TPEHUSI CKOJIbKEHUS, MEXaHW4eckass paboTa M MOIIHOCTh, 4YacToTa U
neproy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKasl Ccuja CcoOuparonield JUH3bI, PAJAUOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPCHHS, COOMpaTh AKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW MHCTPYKIIUH, BBIYUCIATH
3HAUCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYUCHHBIC PE3YIIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKU 0€30MMacHOCTH MPHU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKA HU3YUYEHHBIX (U3UUYECKUX MOJeNei:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPAOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJeJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO SJ1pa;

XapaKTepu30BaTh TMPUHLUINBI  JACHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckomn, (oroamnmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCHONIB3YysS 3HAHUA O
CBOMCTBAaX (PU3WYECKUX SBICHUU ©  HEOOXOoAuMBbIE (pu3MUYecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
IpU penieHUH y4eOHO--TTPAKTUYECKUX 3a/1ad, ONTHUYECKHE CXEMBI s
MIOCTPOCHMS N300paKEHUH B TJIOCKOM 3€pKajie M COOMPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 7151 oOecrieueHrs 0€30MacHOCTH TIPH OOpalieHuu ¢ mpudbopamMu u
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOIIEH Cpeie;
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OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOUCKOBBIN 3aMpOC, HAXOIUTH
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH MONYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOJTHUTEIHHBIX HICTOYHUKOB;

MCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 3aJlaHUil HAyYHO--TIOMYJISPHYIO
auTepatypy (pusmueckoro coaepikaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn VIHTepHET, BIaAeTh MpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATH PE3YJIbTATHI MPOCKTHOW MITM UCCIIEIOBATENbCKON
AeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIONB30BATh  HM3yYCHHBIN
NOHATUHHBIA amnmapar HM3y4aemoro paszena (pU3MKH U COMPOBOXKIATH
BBICTYIUICHHWE Tpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

33

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
buo OK
1.1 ®du3nka - HayKa 0 pUpoJIe 2 nomrotexa [
https://m.edsoo.ru/7f416194
b K
1.2 dusnyeckre BETNINHEI 2 1 nomorexa O
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/1 MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nosmorexa L
https://m.edsoo.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
' BellecTBa https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 Mexannueckoe IBMKCHHE 3 nomoreka LO

https://m.edsoo.ru/7f416194
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b K
3.2 WNuepuus, Macca, MI0THOCTh 4 1 nommorexa HO
https://m.edsoo.ru/7f416194
3.3 Cwuna. Bunsr cun 14 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TEJIaMHU, )KUJAKOCTSIMHU U Tra3aMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2
JlaBierue KHKOCTH > https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorera 110
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! https:/m.edsoo.ru/7f416194
5.2 [IpocTbie MeXaHU3MBbI 5 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12
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8 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble IBJIEHUS
bubmmoreka [{OK
1.1 C I 7
TPOCHHUE H CBOMCTBA BellecTha https://m.edsoo.ru/7f4181ce
b K
1.2 TermoBbie MPOLECCHI 21 1 5 nommorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 7 7| 20 1 7
OCTOSAMHBIH JICKTPHHCCIHI TOK https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHask UHIYKIUS 4 Bubmorexa OK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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KoaunuyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM JuekTponHble (U¢poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' OMKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B3aumonericteue Te 20 1 3
MMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bub OK
1.3 3aKOHBI COXPAHEHHUS 10 3 nomotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanudeckue K0J1e0aHUSA U BOJTHBI
bu6 OK
2.1 MexaHudeckue KojeOaHus 7 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4ecKkue BOJTHBI. 3BYK 8 1 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Paspen 3. DileKTpOMarHuTHOE MoOJie M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBEBI€E SIBJEHUSA
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bubmuoreka [JOK
4.1 3aKOHBI PACIIPOCTPAHEHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 bubnrotexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue Genoro ceeTa B CEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
5.1 Hcnyckanve u morJIoneHne CBETa aTOMOM 4 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
b K
5.2 Ctpoenune aToOMHOTO sipa 6 1 nommorexa 110
https://m.edsoo.ru/7f41a4a6
5.3 SnepHbie peakuu 7 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOpuTE/IbH0-00001IAK0 1M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 6 ’ bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 99 27
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